This study was carried out to estimate the level of poverty gap between female and male headed farm families in Delta state, Nigeria. Simple random sampling technique was used to select 210 respondents in 27 communities from a list of farm families drawn with assistance of extension offi cers covering the area. The study was conducted in 2010. Various methods were employed in analyzing the data, including descriptive statistical tools and inferential statistics such as t-test and ordinary least square regression analysis. Results of the study indicate that the farmers were characteristically smallholders with about 66% of males and 86% of female household heads having not more than 1.50 hectares of farm land. On the poverty levels of the households, it was found that the core poverty and moderate poverty lines for male, female and all households were N4078, N2217 and N3376 and N8146, N5435 and N6752 respectively. This implies that poverty was wide spread among the farm households especially the female headed ones. A test analysis to determine the effect of selected socioeconomic characteristics of the household heads on their levels of poverty indicates that four variables were signifi cantly related to the household poverty levels, namely level of formal education, family size, farm size and household monthly income (P ≤ 0.05). A number of recommendations were made including the need for family planning among the rural households so that they produce only the number of children they can take care of to guarantee them minimum acceptable standard of living.
INTRODUCTION
Gender analysis focuses on the different roles and responsibilities of women and men and how these affect society, culture, the economy and politics. For example, important differences exist between women and men in their quality of life; in the amount, kind and recognition of work they do; in health and literacy levels; and in their economic, political and social standing. Women are too often marginalized in their families and their communities, suffering from a lack of access to credit, land, education, decision-making power and rights to work.
The concept of poverty is controversial in several respects, most especially in how to defi ne and measure poverty, how to establish the poverty line, and what methods to use for identifying and targeting the poor. Another area of controversy is whether poverty is a social, economic or political problem or a combination of any of the three (Onimode, 2005) .
Regardless of the level of controversy associated with the concept of poverty, one thing is very clear: there is poverty in Nigeria and its level is very high (Okunmadewa, 2001) . Despite its wealth of human and natural resources, Nigeria was ranked among the 13 poorest countries in the world, with two out of every three citizens living below the extreme poverty line of less than $1 or N 148 per day (Ajani, 2008) Poverty analyses and studies in Nigeria reveal that men, women, boys and girls experience poverty in similar yet different ways. The circumstances surrounding the poverty experienced by men and women can be different and their capacities to escape poverty and their vulnerability are often different. In order to reduce poverty, the specifi c needs of poor women and poor men have to be addressed. An estimated 70 percent of Nigerians are said to live below the poverty line compared with 27.2 percent in 1980, 43.6 percent in 1985 and 42.8 percent in 1992. Agriculture has the highest poverty incidence rate (62.7 percent) among all occupational groups considered in the National Living Standard Survey (NLSS, 2004) . A high proportion (48.3 percent) of the Nigerian active population is involved in agriculture. This group of households also has the highest poverty depth (26.1 percent) and severity (10.7 percent) among all occupational groups. The reasons for poverty among agricultural workers are numerous: low productivity; poor agricultural produce prices, hence poor farm income; inadequate infrastructure; and limited access to credit and improved farm inputs (Ode-Ojowu, et al. 2007) .
In Nigeria, women and female-headed households are frequently the most chronically poor within rural communities. Though women play signifi cant roles in rural economic activities, they have lower social status than men and consequently less access to schooling and training, particularly in childcare and health practices. While the number of men migrating from rural areas in search of employment has increased over the last decades, the number of female-headed households has risen substantially. Women struggle to cope as the burden of work at home and in the fi elds fall on their shoulders. Malnutrition is a frequent problem in these households. In order to better integrate women into the socioeconomic life of Nigeria, education and employment opportunities must be improved and women should be encouraged to participate more actively in development activities (IFAD, 2006) .
Women are the key to food and nutrition security (Quisumbing et al., 1995; Ukeje, 2003) . They play an important role as producers of food, as managers of natural resources, in income generation and as providers of care for their families. Yet, women in Nigeria often continue to have limited access to land, education, credit, information, technology, and decision making bodies. The control of land confers on the owner access to credit, and access to inputs such as agricultural extension service, seeds, modern irrigation systems, fertilizers, pesticides, and membership of cooperative societies. Without land, the women have no security and have to depend on landowners for employment. In the eastern part of the country where the population density is high, the break-up of communal land holdings has led to the transfer of exclusive land rights to male-headed households (Ukeje, 2003) . This ignores both the existence of female-headed households and the rights of married women to a joint share. Women are either dependent on the goodwill of their husbands and the availability of land to grow food or have to lease farmland.
In Delta state, unequal access to land tenure, education, extension services, technology and credits has led to inequalities in farm income and standard of living among different male and female headed households. Hence women household heads are caught in the vicious cycle of poor socioeconomic status.
There is therefore the need for an empirical study that is capable of lifting them out of poverty, as rural poverty has been explained in the context of undesirable equilibrium in the rural economy. The poverty severity seems to be higher among female than male headed farm families. This may be attributed to inequalities occasioned by the traditional social system. Hence this work sought to specifi cally:
I. identify and realize socioeconomic characteristics of rural households on gender basis, II. measure the poverty gap between female and male headed farm families in the study area, III. determine and compare the poverty incidence, depth, and severity among male and female farming family.
IV. identify and analyze the determinants of poverty incidence among farm family head in the study area.
MATERIALS AND METHODS

Study Area
The study was conducted in Delta State which is one of the nine states of the Niger Delta of Nigeria. 
Sampling Procedure
Delta State consists of three (3) agricultural zones. These are the Delta North, Delta Central and Delta South agricultural zones. The three zones were used for the study.
Multistage sampling technique was used to draw samples for the study. Of the nine LGA's that make up Delta-North agricultural zone, three (3) were randomly selected. The same procedure applied for both Delta Central and Delta South agro-ecological zones. This gave a total of nine (9) local government areas.
From each of the nine (9) local government areas, three (3) communities were randomly selected per local government area. This gave a total of 27 communities. Thereafter, 10 farming households composed of fi ve each for male headed and female headed farm families were randomly selected for the study. This gave a total of 270 farming households. However, after collection and sorting of questionnaire, 210 copies comprising 102 for male headed and 108 for female headed households were utilized for analysis in this study.
Data Collection
Data were collected from primary sources through the use of a pre-tested questionnaire. Trained enumerators fl uent in both English language and the local languages of the areas were used for data collection. Data gathered include quantifi able and non-quantifi able factors affecting income and household expenditure pattern. These are households' monthly income and their sources, household size, age, marital status, expenditure on various consumer items, occupation/employment and other household non-food expenditure. The consumer items that were considered are food, accommodation, clothing, transport, electricity, education, drinks and entertainment and other goods and services.
Methods of Data Analysis
Descriptive statistical tools such as the use of tables, mean, percentages and t-test and regression inferential tool as well as poverty measure using Foster Greer and Thorbecke (1984) model to estimate the incidence of poverty were applied in the analysis of data. a) The poverty line in the area was derived from mean per capita household expenditure (MCHE) as Per capita household expenditure = where THME is the total household monthly expenditure (N) and HS is the household size The mean per capita expenditure (MPCE) for all respondents was determined as the ratio of total per capita expenditure for all households to total number of households as follows:
where TPCE is total per capita expenditure for all households and TNH is total number of households Three mutually exclusive classes to be obtained from the MPCE are: i. A core poverty line equivalent to one third of MPCE. ii. The moderate poverty line equivalent to two third of the MPCE. iii. The non-poor iv. The poverty incidence was measured using Foster Greer and Thorbecke (FGT) (1984) approach. The FGT measure is given mathematically as follows:
where a ≥ 0 Y i = per capita household expenditure Z = poverty line n = total population q = number of poor people (below poverty line) This is simply proportion of the poor to the total population (i.e. head ratio). where M m = mean of poverty incidence of male headed household W m = mean of poverty incidence of female headed household S m = variance for men S w = variance for women N m = number of subjects in men group N w = number of subjects in men group c) Least square regression, commonly called OLS regression was used to analyze the determinants of poverty gap among the respondents. In the dichotomous (i.e. binary), the independent variable may be quantitative, categorical or a mixture of the two. The model is as given below:
In the OLS regression model all the predictor variable were captured in the equation simultaneously and the signifi cant variables which best explain the probability of the odd is the dependent variable. The regression analysis was carried out to determine the effect of selected socioeconomic characteristics of the household heads on their levels of poverty. This analysis was done to enable the test of hypothesis which states that the selected socioeconomic variables of the respondents do not have signifi cant effect on their poverty levels. The regression model is given as; PL = f(X 1 , X 2 , X 3 , X 4 , X 5 , X 6 , X 7 , e) where, X 1 = Gender, X 2 = Age of respondents, X 3 = Level of formal education, X 4 = Farm size, X 5 = Family size, X 6 = Household Monthly income, X 7 = Household Monthly savings, X 8 = Farming experience, e = stochastic error term.
Three functional forms, namely linear, semi log and double log were estimated. Based on fulfi llment of statistical, econometric and theoretical conditions, the best fi t to the data set was adopted as the lead form, and therefore used for further analyses. 
RESULTS AND DISCUSSION
Socio-economic characteristic of female and male headed farming households
The socioeconomic characteristics of the respondents are presented in Table 1 .
The Table shows that about 9% of male and 14% female respondents respectively were less than 30 years of age while majority of the farmers (51.4%) had a family size of between 4 and 6. Also about 40% of the entire farmers had no formal education while as much as 67.2% of the respondents had farm sizes of not more than 1.5 hectares of land.
Poverty Indices
Presented in Table 2 are the poverty indices for male and female headed as well as all households. On the average, the male headed, female headed and all households have household sizes of 5.29, 4.94 and 5.11, respectively. The sizes appear to be evenly distributed, although the maleheaded households appear to be larger than the female headed ones. The mean per capita income and mean per capita expenditure for the male headed, female headed and all households were N16360 and N12219, N11808 and N8153 and N13562 and N10128, respectively. Again, all values for male appear to be higher than for female headed households. The core poverty and moderate poverty lines for male, female and all households were N4078, N2217 and N3376 and N8146, N5435 and N6752, respectively. The results show that with respect to the incidence of poverty, about 43%, 57% and 51% of male, female and all households, respectively, were below the poverty line. This indicates that poverty is wide-spread among the farm households, especially among the female headed ones. Only about 25%, 16 % and 20% of the male headed, female headed and all households, respectively, were non-poor among the respondents. The intensity of poverty (poverty gap index) was 25.13%, 34.82% and 28.98% for the male headed, female headed and all households household, respectively. These refl ect the mean of the gap between the core poor standard of living and the poverty line. They show the shortfall of the core Poor's expenditure from the poverty line expressed as the average of all in the population. This is a measure of the cost of eliminating poverty (relative Note: * = Signifi cant at P ≤ 0.01, ** = Signifi cant at P ≤ 0.05 and NS = Not signifi cant at P > 0.05 to the poverty line), because it shows how much would have to be transferred to the poor to bring their incomes or expenditures up to the poverty line (as a proportion of the poverty line). The minimum cost of eliminating poverty using targeted transfers is simply the sum of all the poverty gaps in a population; every gap is fi lled up to the poverty line. From the results, it could be inferred that about 25% (N1766), 35% (N1544) and 29% (N1711) are needed to bring their incomes or expenditures of the male headed, female headed and all households up to the poverty line, respectively. The squared poverty gaps (poverty severity/depth) were 6.32%, 12.12% and 8.40% for male headed, female headed and all households, respectively. This shows there is more inequality of standard of living among the female headed than the male headed households. This means that poverty tends to be more severe among female headed than the male headed households.
The t-tests for differences in poverty indicators between female headed and the male headed households are presented in Table 3 . The results show that while household size and depth of poverty are significantly the same between the two groups at P ≤ 0.05, the household monthly income, total household monthly expenditure, mean per capita household expenditure, mean per capita household income and intensity of poverty appear to be significantly different between the two groups. The male headed households had higher values for household monthly income, total household monthly expenditure, mean per capita household expenditure and mean per capita household income, but lower values for intensity of poverty than female households, respectively. These imply overall higher living standards among male headed households than those of female headed households.
Socioeconomic characteristics affecting poverty levels of households
A regression analysis was carried out to determine the effect of selected socioeconomic characteristics of the household heads on their levels of poverty. This was done to enable the test of hypothesis which states that the selected socioeconomic variables of the respondents do not have signifi cant effect on their poverty levels. The result is presented in Table 4 .
Three functional forms were tested, namely linear, semi log and double log functions. The linear functional form with the highest number of signifi cant variables and adjusted R was chosen as the lead equation and therefore presented in the table as well as used for further discussion.
The signifi cant variables were level of formal education, family size, farm size and household monthly income. The coeffi cients of these variables had signs which were in consonance with a priori expectations. So, with the exception of household/family size the coeffi cients of other three variables were positive.
The household/family size with negative coeffi cient implies that families with large household sizes had higher poverty incidence than those with smaller sizes. This is because, with fi xed income, the resources of the household are stretched over a large number of people. Family planning could be a way out for people to improve their standards of living. Alternatively, diversifi cation of the income bases of the household could enable them generate suffi cient incomes to cater for their needs.
Farm size which had positive coeffi cient signifi es that with larger farm sizes, families could generate more income to cater for their needs. However, with the limited income of the farmers, their ability to cultivate farms of 
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Note: * and **imply signifi cant at P ≤ 0.05 and 0.01, respectively large sizes is limited. To do so requires mechanization and this is beyond the capacity of the farmers. Financial assistance in the form of affordable credit facilities and the liberalization of tractor hiring services are required.
The household income has direct bearing on their level of wellbeing as well as poverty. Any measure aimed at increasing the household income such as access to production credit, ease of access to land for increased farm size, input subsidy and timely supply, provision of storage facilities will bail the farm households out of poverty.
Education no doubt is a panacea to more income opportunities. With education, farmers are able to manage their resources better as wall as adopt better techniques of production. This includes ability to combine factors of production more effi ciently leading to input utilization at least cost levels. To bring about improved education for farmers, particularly those without formal education, on farm adult literacy programme should be mounted for farmers at little or no cost on their part.
Other variables considered, though not signifi cantly related to poverty levels of the households were age, gender, monthly savings, farming experience of household heads.
CONCLUSIONS
Poverty involves not only the lack of the necessities of material well-being but the denial of opportunities for living a tolerable life. Life can be deprived of knowledge and communication, which can rob of dignity, confidence and self respect of people. The study which focused on the estimation of poverty gap between female and male headed farm families in Delta State showed that the farmers were characteristically smallholders with about 66% of males and 86% of female household heads having not more than 1.50 hectares of farm land. It was found that poverty was widely spread among the farm households, especially the female headed ones. It was further noted that four variables were significantly related to the household poverty levels namely level of formal education, family size, farm size and household monthly income.
Arising from fi ndings of the study, the following recommendations were made:
(I) Family planning should be encouraged among the rural households so that they produce only the number of children they can take care of to guarantee them minimum acceptable standard of living. (II) The diffi cult accessibility to land for large farm sizes and permanent cultivation particularly among female household heads can be addressed if the current land tenure system as practiced in the study is reviewed to enable female farmers have easier access to suffi cient farm land. (III) Rural non-farm employment opportunities should be encouraged to enable the households diversify their income bases. This will enable them engage in other income activities to support the income generated from the farm. (IV) Although majority of the respondents indicated their desirability for credit, only a few have had access to such facility. It is therefore recommended that deliberate policy should be put in place to guarantee them easier and affordable access to production credit. Among such policy is that which will encourage the formation of cooperative societies amongst them. (V) To bring about improved education for farmers, particularly those without formal education, on farm adult literacy programme should be mounted for farmers at little or no cost on their part.
